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© A camera system permitting mounting of an 
optical accessory in addition to a camera body and 
an interchangeable lens comprises: a diaphragm dis- 
posed within the interchangeable lens; a detecting 
part for detecting aperture information on a stopped 
down aperture obtained when the aperture of the 
diaphragm is stopped down; and a correction part 
which is arranged to correct the aperture information 
obtained by the detecting part when the optical 
accessory is mounted and to supply the corrected 
aperture information to the camera body. 
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CAMERA 



Background of the Invention; 

Field of the Invention: 

This invention relates to a camera arranged to 
permit an optical accessory to be mounted thereon. 

Description of the Related Art: 

It has been practiced to design a camera sys- 
tem taking into consideration the use of such ac- 
cessories as a telephoto conversion lens 
(hereinafter referred to as a tele-converter), etc. For 
example, the use of a tele-converter which in- 
creases the focal length of a photo-taking lens by 
two or 1.4 times is in great demand. A camera 
system, therefore, must be designed to permit data 
correction in anticipation of an extender to be 
mounted for that purpose. More specifically, in the 
case of a camera system of the kind performing 
automatic focusing (hereinafter referred to as AF) 
and automatic exposure control (hereinafter re- 
ferred to as AE), information on the lens received 
by the camera body without the use of any ex- 
tender must be adjusted and corrected when the 
extender is used. To meet this requirement, there 
have been proposed various lens information cor- 
recting methods. In one method, the lens informa- 
tion (about its focal length, its aperture value, etc.) 
is corrected within the extender. In another, the use 
of an extender is detected and the lens information 
is corrected as necessary within an interchangable 
lens. 

However, the conventional camera system is 
arranged to correct the lens information obtained 
with the tele-converter mounted on the camera 
system on the assumption that the AF and AE 
actions are to be performed at a maximum ap- 
erture. The conventional camera system, therefore, 
has presented a problem that accurate control is 
hardly possible in cases where a video camera 
system is arranged to perform the AF and AE 
actions with the aperture in a state of having been 
stopped down. 

Summary of the Invention: 

One aspect of this invention lies in the provi- 
sion of a camera system wherein data converting 
means is arranged to correct lens information by 
taking a stopped-down state of aperture also into 
consideration when an optical accessory is moun- 
ted either between a camera body and an inter- 
changeable lens or at the fore end of the inter- 
changeable lens. 
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The above and other aspects and features of 
the invention will become apparent from the follow- 
ing detailed description of embodiments thereof 
taken in conjunction with the accompanying draw- 
5 ings. 

Brief Description of the Drawings: 

Fig. 1 is a diagram showing the whole arrange- 
10 ment of an embodiment of this invention. Figs. 2(A) 
and 2(B) are flow charts showing the operation of 
the embodiment shown in Fig. 1. Figs. 3 (A) and 3- 
(B) show encoder data. Fig. 4 is a diagram showing 
the whole arrangement of another embodiment of 
75 the invention. 

Detailed Description of the Preferred Embodiments: 

Fig. 1 shows a camera system arranged ac- 

20 cording to this invention as an embodiment thereof. 
The illustration includes a camera body C; an inter- 
changeable lens L; a tele-converter AC which is of 
a double magnifying power and employed as an- 
other optical accessory; a clock oscillator 2; and a 

25 power supply circuit 3 which is provided for power 
supply to each applicable circuit. 

A driving circuit 4 is arranged to drive an 
image sensor 5 such as a CCD. The image sensor 
5 is arranged to serve also as a sensor for focus- 

30 ing. A processing circuit 6 is arranged to perform a 
signal processing action on the output of the image 
sensor 5. A recording device 7 is arranged to 
record a processed signal output from the process- 
ing circuit 6. A piezoelectric element 8 is arranged 

35 to vibrate the image sensor 5. A focusing circuit 9 
is arranged to determine the lens to be in a near- 
focus state or in a far-focus state on the basis of 
image information obtained when the image sensor 
5 is vibrated in the direction of an optical axis. In 

40 focusing the interchangeable lens C, information on 
the lens such as its focal length, its aperture value 
is necessary. A zoom operation part 10 is arranged 
to generate a signal indicating a telephoto position 
or a wide-angle position of the lens resulting from a 

45 zooming operation, which is generally performed 
on an external operation switch. A system control- 
ler 1 1 is arranged to perform control over the whole 
camera system and includes a microcomputer. 
In the interchangeable lens L, a microcomputer 

50 100 is arranged within the lens L to control the 
operation of various actuators, to communicate with 
the system controller 11 which is disposed within 
the camera body C in such a way as to send the 
intrinsic and variable data relative to the lens. A 
driving circuit 101 is arranged to drive a focus 
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motor 102. The focus motor 102 is provided as a 
drive source for a focus driving mechanism and is 
arranged to shift the position of a focusing lens (not 
shown) in the direction of the optical axis. An 
encoder 103 is provided for detecting the position 
of the focusing lens. A driving circuit 104 is ar- 
ranged to drive a zoom motor 105. The zoom 
motor 105 is a drive source for a zoom driving 
mechanism and is arranged to shift the position of 
a zooming lens (not shown) in the direction of the 
optical axis. An encoder 1 06 is provided for detect- 
ing the position of the zooming lens. A driving 
circuit 107 is provided for driving a diaphragm 
motor 108. The diaphragm motor 108 (or a drive 
source called "meter") is of a type varying the 
aperture of the diaphragm by sliding two blades or 
of a type varying the aperture by rotating three or 
four blades. An encoder 1 09 is provided for detect- 
ing an aperture value and is arranged to produce 
an absolute data value of the aperture obtained by 
detecting the movement of a working member by 
means of a Hall element. 

The double magnifying tele-converter AC which 
is employed as an optical accessory includes in- 
formation output means which consists of resistors 
R1 and R2 and is arranged to provide the inter- 
changeable iens L with information, in the form of a 
voltage, about the tele-converter's own optical char- 
acteristic indicating, for example, a changed (or 
adjusted) value of focal length and that of the 
aperture (F number). 

Mount contacts Pi to P5 are disposed on the 
side of the camera body C. The mount contact P1 
is provided for the power supply (high potential). 
The mount contact P2 is for the ground. The mount 
contacts P3 to P5 are provided for communication. 
Mount contacts P17 to P22 are disposed on the 
side of the lens L. The mount contact P17 is 
provided for the power supply and the mount con- 
tact P18 for the ground. The mount contacts P19, 
P20 and P21 are provided for communication. Fur- 
ther, the mount contact P22 is provided only on the 
side of the lens L for detection of mounting of an 
accessory such as the tele-converter and the kind 
of the accessory mounted. On the side of the 
camera body C, there is provided no mount contact 
in a position corresponding to this mount contact 
P22. Therefore, when the interchangeable lens L is 
mounted directly on the camera body C, the mount 
contact P22 does not come into contact with any of 
the mount contacts of the camera body. 

The tele-converter AC is provided with mount 
contacts P6 to P10 which are arranged to come 
into contact with the mount contacts P1 to P5 of 
the camera body C and is also provided with 
mount contacts P11 to P16 which are arranged to 
come into contact with the mount contacts P17 to 
P22 of the lens. 
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As apparent from Fig. 1 f the mount contacts P1 
and P2 are connected to the power supply 3. The 
mount contacts P3 and P4 are connected to the 
system controller 11. The mount contact P5 is 

5 connected to the clock oscillator 2. The mount 
contacts P17 and P18 of the lens L come into 
contact with the mount contacts P1 and P2 of the 
camera body C upon completion of bayonet 
mounting of the interchangeable lens L on the 

io camera body C. This allows the power to be sup- 
plied to electrical elements disposed within the lens 
L In cases where the tele-converter AC which is 
employed as an accessory is interposed in be- 
tween the lens L and the camera body C, the 

15 mount contacts P17 and P18 come into contact 
with the mount contacts P11 and P12. 

The mount contacts P19 to P21 of the lens L 
are connected to the microcomputer 100 and, upon 
completion of lens mounting, come into contact 

20 with the mount contacts P3 to P5 in such a way as 
to permit communication between the lens L and 
the camera body C. In a case where the tele- 
converter AC is interposed in between the iens L 
and the camera body C, the mount contacts P19 to 

25 P21 come into contact with the mount contacts P13 
to P15. 

The mount contact P22 is connected to the 
microcomputer 100. This contact P22 has no cor- 
responding mount contact on the side of the cam- 

30 era body C. Therefore, when the lens L is mounted 
directly on the camera body C, the mount contact 
P22 receives a ground level voltage to allow detec- 
tion of the fact that no such accessory as the 
converter or the like is mounted on the camera 

35 body C. In a case where an accessory (or the tele- 
converter AC) is mounted and interposed in be- 
tween the lens L and the camera body C, the 
mount contact P22 comes into contact with the 
mount contact P16 of the accessory to receive 

40 voltage information on the kind of the accessory 
mounted. 

Further, in the tele-converter AC, the mount 
contacts P6 to P10 are arranged to merely commu- 
nicate with the mount contacts P11 to P16 respec- 

45 tively. The mount contact P16 is connected to 
resistors R1 and R2. Next, the operation of the 
camera system is described below with reference 
to Figs. 2(A) and 2(B) which are flow charts: 

Fig. 2(A) shows the flow of operation of the 

so system controller 11 disposed within the camera 
body C. Referring to Fig. 2(A), a check is made at 
a step ST1 to find if the interchangeable lens L is 
mounted on the camera body C. If so, the flow 
proceeds to a step ST2. The lens-mounted state is 

55 detected in one of various methods including a 
simple method of using a mechanical switch; and 
another method in which the camera is arranged to 
periodically inquire as to whether the lens is moun- 
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ted and to determine that the lens is mounted 
when a reply is received. 

At the step ST2: Initial data communication is 
conducted to obtain initial data for the interchange- 
able lens L from the microcomputer 100 of the lens 
L. For example, the initial data to be thus received 
includes focal length values obtained at the tele- 
photo end position and at the wide-angle end posi- 
tion of the lens; the F-number of a maximum ap- 
erture; the kind of a diaphragm mechanism: and 
the kind of a focusing mechanism. At a step ST3: 
Information is obtained from the encoders 103, 106 
and 109 to find the current conditions including the 
state of the focusing lens, that of the zooming lens 
and that of the diaphragm. 

At a step ST4: The focusing circuit 9 is caused 
to perform a focusing action. For this purpose, the 
system controller 11 controls the focusing action 
not merely on the basis of the current degree of 
defocus but also considers information on a focal 
length which is obtained from the encoder 106 and 
information on an aperture value which is obtained 
from the encoder 109. Then, data relative to the 
rotating direction and speed of the focusing motor 
102, etc. is sent to the microcomputer 100 of the 
lens L At a step ST5: The focusing action is 
allowed to continue until an in-focus state is deter- 
mined to have been attained. At a step ST6: The 
rotation of the focus motor 102 is brought to a stop 
as the in-focus state has been detected. 

Next, referring to Fig. 2(B), the flow of opera- 
tion of the microcomputer 100 disposed on the 
side of the lens L is described as follows: At a step 
ST10: A check is made for the presence or ab- 
sence of an optical accessory such as the con- 
verter on the camera body. For this purpose, the 
microcomputer 100 checks voltage information ob- 
tained from the mount contact P22. If this voltage 
is found to be at a ground level, the accessory is 
determined to be absent and the flow comes to a 
step ST18. If the voltage information is found not at 
the ground level, the accessory is determined to be 
mounted on the camera body and the flow pro- 
ceeds to a step ST1 1 . 

At the step ST1 1 : A check is made for the kind 
of the optical accessory mounted on the camera 
body C. If the accessory is found to be of a type 1, 
the flow comes to a step ST12. If it is found to be 
of a type 2, the flow comes to a step ST15. In this 
instance, the flow of operation is described on the 
assumption that the optical accessories that can be 
mounted on the camera body C are divided into 
the type 1 and the type 2. 

At the step ST12: A check is made to find if a 
request has been received from the system con- 
troller 11 of the camera body C for the initial data. 
If so, the flow comes to a step ST13. At the step 
ST13: The initial data which is changed according 
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to their use of the optical accessory of the type 1 is 
sent to the system controller 1 1 . Assuming that the 
type 1 is the tele-converter of a double magnifying 
power as in the case of Fig. 1, data indicating the 

5 changed value of focal length, that of the maximum 
aperture F-number, etc. is sent to the system con- 
troller 1 1 of the camera body C. Further, the initial 
data to be used with the optical accessories of the 
types 1 and 2 is stored beforehand in the memory 

io ROM of the microcomputer 100 of the interchange- 
able lens L. 

At a step ST14: The encoder data which has 
been changed by the use of the type 1 optical 
accessory is sent to the camera body C. More 

75 specifically, the data values of the encoders 103, 
106 and 109 are not simply sent to the camera 
body as they are. Their values are replaced with 
applicable values stored in the memory ROM be- 
fore the data is sent to the system controller of the 

20 camera body. 

Assuming that the interchangeable lens L of 
Fig. 1 is a zoom lens having focal length values 
from 14 to 80 mm and the F-numbers from F 1.4 to 
F 11, the encoder data is replaced in the following 

25 manner: 

Fig. 3(A) shows the encoder data values to be 
obtained with no optical accessory mounted on the 
camera body. Fig. 3(B) shows the encoder data 
values applicable to a case where an optical acces- 

30 sory of the type 1 (the double magnifying tele- 
converter) is mounted on the camera body. As 
apparent from Figs. 3(A) and 3(B) which show 
actual numerical data values, this embodiment is 
arranged to send to the camera body not only the 

35 data of the maximum aperture value but also data 
for stopped-down aperture values obtained by re- 
placing the data values with adjusted values as the 
encoder data. Further, the aperture values which 
are shown as the encoder data in Fig. 3(B) are 

40 obtained by simply multiplying the normal aperture 
values by 2 for the use of a standard tele-converter 
of a double magnifying power. In cases where 
some close-up ring or a special converter is used, 
however, the aperture value varies in a complex 

45 manner. 

Steps ST15 to ST17: With the request for the 
initial data received from the camera body like in 
the case of the steps ST12 to ST14 mentioned 
above, the initial data is sent to the camera body 

so with the type 2 optical accessory mounted on the 
camera body. Further, after that, the data of each 
encoder is replaced with applicable data stored by 
the memory ROM within the microcomputer 100 
and the replacement data is also sent to the cam- 

55 era body. 

At a step ST18: A check is made to find if a 
request for the initial data is received from the 
system controller 1 1 of the camera body. If so, the 

4 
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flow comes to a step ST19. At the step ST19: 
Since no optical accessory is mounted on the 
camera body in this instance, the intrinsic initial 
data of the interchangeable lens L is read out from 
the memory ROM of the microcomputer 100 and is 
sent to the camera body. At a step ST20: The 
encoder data for the interchangeable lens L is sent 
to the camera body without replacing it with any 
other data as no optical accessory is mounted on 
the camera body. 

Step ST21: Control data is received from the 
system controller 11 of the camera body, the data 
indicating, for example, that the focusing lens is to 
be moved at a specific speed toward the nearest 
distance position thereof. Step ST22: In accor- 
dance with the control data, the motor 102, 105 or 
108 is driven accordingly. 

Referring to Fig. 4, another embodiment of the 
invention is described as follows: In this case, a 
microcomputer 200 is included in the optical ac- 
cessory AC. The initial data for the use of the 
optical accessory AC and the encoder data are 
replaced with other data by this microcomputer 
200. Hence, in this case, the interchangeable lens 
L has no mount contact for detecting mounting of 
an optical accessory and the kind of the accessory. 

The arrangement of the embodiments de- 
scribed in the foregoing enables a camera system 
of the kind permitting use of optical accessories 
such as a tele-converter, etc. to replace the ap- 
erture value data with data apposite to the optical 
accessory during the process of varying the ap- 
erture. The invented arrangement thus ensures ac- 
curate operations of the camera system. 

A camera system permitting mounting of an 
optical accessory in addition to a camera body and 
an interchangeable lens comprises: a diaphragm 
disposed within the interchangeable lens; a detect- 
ing part for detecting aperture information on a 
stopped down aperture obtained when the aperture 
of the diaphragm is stopped down; and a correction 
part which is arranged to correct the aperture in- 
formation obtained by the detecting part when the 
optical accessory is mounted and to supply the 
corrected aperture information to the camera body. 

Claims 

1. A camera system capable of mounting an op- 
tical accessory in addition to a camera body 
and an interchangeable lens, comprising: 

a) a diaphragm disposed within said inter- 
changeable lens; 

b) detecting means for detecting aperture 
information obtained by stopping down said 
diaphragm; and 

c) correction means for correcting said ap- 
erture information obtained by said detect- 



ing means when said optical accessory is 
mounted and for supplying the corrected 
aperture information to said camera body. 

5 2. A camera system according to claim 1, 
wherein said correction means is arranged to 
correct said aperture information obtained by 
said detecting means by using data stored in a 
memory. 

10 

3. A camera system according to claim 1, 
wherein said optical accessory is mounted be- 
tween said camera body and said interchange- 
able lens. 

75 

4. A camera system according to claim 1, further 
comprising a focus control circuit arranged to 
operate by using said aperture information. 

20 5. A camera system according to claim 1 , further 
comprising second detecting means for detect- 
ing the kind of said optical accessory. 

6. A camera system according to claim 5, 
25 wherein said correction means is arranged to 

vary a correction value to be used in correcting 
said aperture information according to the re- 
sult of detection made by said second detect- 
ing means. 

30 

7. A camera system according to claim 1, 
wherein said correction means is disposed 
within said interchangeable lens. 

35 8. A camera system according to claim 1, 
wherein said correction means is disposed 
within said optical accessory. 

9. A camera system according to claim 1, 
40 wherein said optical accessory is a telephoto 

conversion lens. 

10. A camera system according to claim 5, 
wherein said second detecting means is ar- 

45 ranged to detect also mounting or nonmoun- 

ting of said optical accessory. 

11. A camera system according to claim 5, 
wherein said second detecting means is ar- 

50 ranged to detect the kind of said optical acces- 

sory on the basis of voltage information. 

12. A camera system according to claim 10, 
wherein said second detecting means is ar- 

55 ranged to detect mounting or nonmounting of 

said optical accessory and the kind of said 
optical accessory on the basis of voltage in- 
formation. 
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13. A camera system according to claim 5 ( 
wherein said interchangeable lens is provided 
with an electrical contact exclusively used for 
detecting the kind of said optical accessory. 

14. A camera system according to claim 10. 
wherein said interchangeable lens is provided 
with an electrical contact exclusively used for 
detecting mounting or nonmounting of said op- 
tical accessory and the kind of said optical 
accessory. 

15. A camera system having at least a camera 
body and an interchangeable lens, comprising: 

A) said camera body, including: 

A-1) focusing means for controlling focus 
by taking into consideration aperture in- 
formation supplied from said inter- 
changeable lens; and 
A-2) a first contact provided for commu- 
nication with said interchangeable lens; 
and 

B) said interchangeable lens, including: 
B-1) a diaphragm having a variable ap- 
erture; 

B-2) detecting means for detecting ap- 
erture information obtained by stopping 
down said diaphragm; 
B-3) a second contact provided for com- 
munication with said camera body; 
B-4) a third contact provided for detec- 
tion of mounting of an optical accessory; 
and 

B-5) a correction circuit arranged to cor- 
rect said aperture information obtained 
by said detecting means when mounting 
of said optical accessory has been de- 
tected through information from said third 
contact, and to supply the corrected ap- 
erture information via said second con- 
tact to said camera body. 

16. A camera system according to claim 15, 
wherein said correction circuit is arranged to 
correct said aperture information by using data 
stored in a memory. 

17. A camera system according to claim 15, 
wherein said optical accessory is disposed be- 
tween said camera body and said interchange- 
able lens. 

18. A camera system according to claim 15, 
wherein said correction circuit is arranged to 
detect also the kind of said optical accessory 
through information from said third contact and 
to correct said aperture information in accor- 
dance with the kind thus detected. 



19. A camera system according to claim 17, 
wherein, when said interchangeable lens is 
mounted on said camera body, said first con- 
tact is in contact with said second contact and 

5 said third contact is not in contact with said 

first contact. 

20. A camera system according to claim 17, 
wherein, when said optical accessory is moun- 

io ted between said camera body and said inter- 

changeable lens, said first contact is in contact 
with a fourth contact provided on said optical 
accessory, said second contact is in contact 
with a fifth contact provided on said optical 

rs accessory, and said third contact is in contact 

with a sixth contact provided on said optical 
accessory. 

21. A camera system according to claim 20, 
20 wherein said fourth and fifth contacts provided 

on said optical accessory are interconnected 
with each other, and said sixth contact is con- 
nected to an information supply circuit ar- 
ranged to supply information on said optical 
25 accessory. 

22. A camera system according to claim 20, 
wherein said fourth and fifth contacts provided 
on said optical accessory are interconnected 

30 with each other, and said sixth contact is con- 

nected to an information supply circuit ar- 
ranged to supply information on the kind of 
said optical accessory. 

35 23. A camera system according to claim 21, 
wherein said information supply circuit is ar- 
ranged to supply said information in the form 
of a voltage. 

40 24. A camera system according to claim 22, 
wherein said information supply circuit is ar- 
ranged to supply said information in the form 
of a voltage. 

45 25. A camera system according to claim 22, 
wherein said correction circuit is arranged to 
detect also the kind of said optical accessory 
through information from said third contact and 
to correct said aperture information in accor- 

so dance with the kind thus detected. 

26. A camera system according to claim 20, 
wherein said optical accessory is a telephoto 
conversion lens. 

55 

27. An optical accessory capable of being moun- 
ted between an interchangeable lens and a 
camera body, comprising: 
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a correction circuit arranged to correct ap- 
erture information obtained by stopping down a 
diaphragm in said interchangeable lens, and to 
supply the corrected aperture information to 
said camera body. 

28. An optical accessory according to claim 27, 
wherein said correction circuit is arranged to 
correct said aperture information by using data 
stored in a memory. 

29. An optical accessory according to claim 27, 
wherein said optica! accessory is a telephoto 
conversion lens. 

30. An interchangeable lens capable of being 
mounted on a camera body and capable of 
mounting an optical accessory thereon, com- 
prising: 

a) first detecting means for detecting 
mounting of said optical accessory; 

b) a diaphragm having a variable aperture; 

c) second detecting means for detecting 
aperture information obtained by stopping 
down said diaphragm; and 

d) a correction circuit arranged to correct 
said aperture information obtained by said 
second detecting means when mounting of 
said optical accessory has been detected 
by said first detecting means. 

31. An interchangeable lens according to claim 30, 
wherein said interchangeable lens is a 200m 
lens, and said aperture information on said 
diaphragm varies according to a change of the 
zoom ratio of said zoom lens. 



36. An interchangeable lens according to claim 35, 
wherein said correction circuit is arranged to 
correct said aperture informaiton according to 
the kind of said optical accessory on the basis 

5 of stored data. 

37. An interchangeable lens according to claim 30, 
wherein said first detecting means is arranged 
to detect mounting or nonmounting of said 

70 optical accessory on the basis of voltage in- 

formation. 

38. An interchangeable lens according to claim 34, 
wherein said first detecting means is arranged 

75 to detect mounting or nonmounting of said 

optical accessory and the kind of said optical 
accessory on the basis of voltage information. 

39. An interchangeable lens according to claim 30, 
20 wherein said first detecting means includes an 

electrical contact exclusively used for detection 
of mounting of said optical accessory. 

40. An interchangeable lens according to claim 34, 
25 wherein said first detecting means includes an 

electrical contact exclusively used for detection 
of mounting or nonmounting of said optical 
accessory and the kind of said optical acces- 
sory. 

30 



35 



32. An interchangeable lens according to claim 30, 
wherein said correction circuit is arranged to 
correct said aperture information by using data 40 
stored in a memory. 

33. An interchangeable lens according to claim 31, 
wherein said correction circuit is arranged to 
correct said aperture information by using 45 
stored data every time the zoom ratio of said 

lens changes. 

34. An interchangeable lens according to claim 30, 
wherein said first detecting means is arranged so 
to detect not only mounting of said optical 
accessory but also the kind of said optical 
accessory mounted. 

35. An interchangeable lens according to claim 34, 55 
wherein said correction circuit is arranged to 
correct said aperture information according to 

the kind of said optical accessory mounted. 
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F I G.2(A> 




COMMUNICATION OF 
INITIAL DATA 



FOCAL LENGTHS AT 
TEND AND WEND. 
F NO. OF MAXIMUM 
APERTURE, ETC. 



RECEIVE ENCODER INFORMATION ON LENS 
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